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Abstract
It is well-known that Italy has two distinguishing characteristics
closely intertwined with each other and unusual for an advanced coun-
try: a persisting specialization in traditional industries and deep in-
ternal disparities. The Italian "anomaly" is rooted in the predomi-
nance of clusters of small ﬁrms producing and exporting low-skilled
labour-intensive goods. Some authors have suggested that marked
regional variations in manufacturing structures underpin Italy’s per-
petual North-South divide, with northern regions more oriented to
capital (and knowledge) intensive industries than the rest of the coun-
try. Whatever the remote causes of the Italian "anomaly" may be, we
provide evidence of a new tendency whereby capital- and knowledge-
intensive regional structural change has occurred. The literature to
date may provide some descriptive and indirect evidence on the dy-
namics of regional specialization in high-tech industries during the past
decades, but previous studies have not addressed the issue of what de-
termines such specialization. The aim of the article is to ﬁll this gap.
Our main research question can be summarized as follows: What are
the structural characteristics that may explain the regional high-tech
share in manufacturing? The methodology is based on a panel anal-
ysis (GLS with dummies to account for regional ﬁxed eﬀects) over
the period 2004-2007. We control for panel level heteroskedasticity,
autocorrelation and endogeneity. The results suggest that various fac-
tors such as labour force composition, ﬁrms borrowing capacity, ac-
cessibility, R&D, private and public expenditure and a good cultural
environment signiﬁcantly and positively inﬂuence regional high-tech
specialization. We also ﬁnd that a high prevalence of industrial dis-
tricts may lock-in regional structures away from capital-intensive and
high-tech manufacturing activities.
JEL classiﬁcation: C33, O18, R11.
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1 Introduction
It is well-known that the Italian economic structure has two characteristics
that are unusual for an advanced country and that are also closely inter-
twined with each other: a persisting and deep specialization in traditional
industries, and a persisting and deep regional divide between the North and
the South of the country. Specialization in traditional light industries dates
back to the post-war period and the subsequent development of industrial
districts. It can also be considered the result of an incomplete develop-
ment path, both from a sectoral and territorial point of view. A substantial
body of literature on industrial districts (IDs) in Italy has provided the un-
derlying reasons for Italy’s particular form of economic development during
the past three decades. We know that agglomeration economies typical of
industrial districts underpin the Italian specialization in traditional indus-
tries. We know much less about the reason for the insuﬃcient development
of high-productivity industries in Italy. Does it result from an incomplete
development path?
The issue of high-tech specialization and its determinants is also of major
importance from a policy perspective in Europe.
In recent years, the low economic performances of European countries
have been mainly responsible for the emergence of an economic policy in-
creasingly intended to strengthen the innovative capacity of regions. The
Lisbon Strategy aims to guide economic development towards a knowledge-
based economy. The strategy has involved several important actions, among
them better policies to enhance the level of investment in R&D. The Lisbon
Strategy was relaunched in 2005, with its focus on the goals of growth and
employment and its use as an instrument to put Europe back on the road to
development and cohesion. In the Community Lisbon Programme, the need
for considerable investment in infrastructure for transport, environment and
energy in lagging regions was added as a policy priority besides the objectives
of growth and employment creation. A dual purpose was therefore assigned
to the cohesion policy, whose prime objective had previously been reduction
of the regional disparities and backwardness typical of marginal areas. In de-
veloping national strategic frameworks and operational programmes for the
period 2007-2013, Member States were invited to pay particular attention
to supporting innovation, research and improving education and vocational
training. More recently, The "Europe 2020" strategy has further relaunched
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innovation as a key driver of development.
Our main research questions can be summarized as follows: What de-
termines the specialization in high-tech industries? What are the structural
characteristics that may explain the regional variation of the share in high-
tech industries?
The paper is organized as follows: section two presents a brief analysis of
the changing path of Italian specialization during recent years; section three
summarizes the empirical results of the study, while section four draws some
conclusions and policy implications.
2 The Italian specialization pattern
Whatever the remote causes of the unusual but evident Italian specialization
pattern may be, we provide evidence of a new tendency in the past ﬁve
years whereby regional specialization in knowledge-intensive manufacturing
industries has increased (Figure 1).
Some authors have looked at the specialization patterns of Italy and their
determinants from a national perspective (Epifani, 1999; Onida, 1999). On
the basis of normalized shares of exports, Epifani (1999) showed that Italy
is characterized by a weak performance in the so-called scale-intensive in-
dustries (transport equipment, chemicals, basic metals, etc..), in capital-
intensive and large-scale industries, and in the so-called science-based in-
dustries (telecommunications, measuring and testing instruments, chemical
and pharmaceutical products, etc), characterized by an intensive use of tech-
nical and scientiﬁc knowledge inputs. The Italian model of specialization,
instead, is characterized by an outstanding performance in labour-intensive
traditional industries, and in the so-called specialized suppliers (particularly,
specialized machinery) characterized by intermediate intensity of physical
capital.
Epifani (1999) argued that in the second post-war period Italy was a
labour-abundant country relative to its trade partners, and particularly rela-
tive to other European countries. It therefore specialized in labour-abundant
traditional industries.
On the basis of the idea that, in the presence of signiﬁcant external
economies, international specialization may be fully driven by the initial
comparative advantages, Epifani (1999) argued that, despite the capital ac-
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Figure 1: Share of regional value added in high-productivity industries, av-
erage values by macro-regions
Source: Istat, Conti Economici Regionali
North-West (NW) includes Liguria, Lombardia, Piemonte, Valle d’Aosta; North-East Cen-
ter macroregion (NEC) includes Abruzzo, Lazio, Marche, Toscana, Umbria, Bolzano,
Emilia-Romagna, Friuli-Venezia Giulia, Trento,Veneto; South Italy (S) is composed by
Basilicata, Calabria, Campania, Molise, Puglia, Sardegna, Sicilia.
cumulation of the subsequent decades, the Italian model of specialization did
not follow the change in its comparative advantages, as instead happened
in rapidly catching-up countries like Japan and Spain. The persistence of
the Italian specialization pattern may be thus explained by the advantages
of the industrial districts that dominate the territorial organization of tradi-
tional industries in Italy. Italy was therefore locked-in in its specialization
in traditional industries because of its important external economies in those
industries.
Other authors contend that the reason for Italy’s low specialization in
high-technology industries is the manifestation of an "incomplete" develop-
ment path. From this perspective, the Italian anomaly is deeply rooted in
the past century when - after 1960 - Italy drastically reduced, sometime
to the point of discarding completely, its productive capacity in capital-,
technology and knowledge-intensive industries such as chemicals, pharma-
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ceuticals, informatics and consumer electronics, although it had long occu-
pied a ﬁrst-ranking position in these industries at the international level.
The abandonment of these industries, which can be considered strategic for
self-sustained and balanced economic development was, according to some
authors, the result of complex political choices instead of the natural conse-
quence of market-based competition (Gallino, 2003).
Diﬀerences in the sectoral composition of regional manufacturing activ-
ity underpin the persistence of a deep regional divide between the North
and the South of the country. Some authors have considered the regional
convergence-divergence process in the Italian development path and have
conﬁrmed that the persistence of the North-South divide has been driven
by a growing technology divide in recent decades (Terrasi, 1999; Lanzafame,
2006).
The increasing specialization (=increasing share of the total regional value
added) of most of the Italian regions in high-tech industries is a phenomenon
which has emerged in the past ten years or so (See Figure 1 for this evidence),
and no studies have to date focused on this issue. Although, since the regional
specialization and geographical concentration of industries evolve in parallel
when relative measures are used2, some evidence in the same direction can
be inferred from studies on the geographical concentration of manufacturing
industries in Italy during the period 1971-2001 (Rombaldoni and Zazzaro,
1997; De Robertis, 2001; Arbia et al. 2006; Basile and Mantuano, 2007)3.
Given that these studies depict a general regional dispersion of high-tech
industries in Italy4, one may infer that the Italian regional structure was
already changing during the past three decades in favour of high-tech indus-
tries. In other words, the spatial dispersion of high-tech industries meant
diversiﬁcation of regional productive activity if not increasing specialization.
2Recent studies acknowledge that, when relative measures are adopted, the two phe-
nomena cannot diverge (Aiginger and Davies, 2004, Aiginger and Rossi-Hansberg, 2006).
See Cutrini (2009) for a discussion of this issue.
3Note that all these studies were carried out on the basis of relative measures: the
Krugman index (Rombaldoni and Zazzaro, 1997), the Gini coeﬃcient (De Robertis, 2001),
the Ellison-Glaeser methodology (Ellison and Glaeser, 1997) (Arbia et al. 2006); the Theil
relative index developed in Brülhart and Traeger (2005) (Basile and Mantuano; 2007).
4That is, employment in high-productivity industries increased more in those regions
starting from low initial level of high-tech specialization than it did in those regions that
were relatively more specialized in high-tech industries at the beginning of the observation
period.
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Thus, the literature provides some descriptive and indirect evidence on
the extent and dynamics of regional specialization in high-tech industries.
But there is instead almost no or very little evidence - in Italy and in Europe -
on the causal factors that may drive specialization in high-tech manufacturing
sectors5.
Given that specialization is usually driven by self-sustained endogenous
development, that is, by the growth of entrepreneurship and localized new
ﬁrm formation in speciﬁc regions instead of being the outcome of relocation
from other regions, the purpose here is to ascertain the factors in the pro-
ductive and institutional regional system that may enhance the local growth
of high-tech activities.
3 In search of determinants of high-tech specialization
The literature to date has not addressed the issue of what determines the re-
gional specialization in high-tech industries; nor has it provided a descriptive
analysis on the increasing/decreasing specialization in high-tech industries
during most recent years.
In accordance with the OECD classiﬁcation, we consider as "high-tech"
industries: coke and reﬁned petroleum products, chemicals, chemicals and
pharmaceutical products, machinery and equipment, electrical machinery
and apparatus, radio, television and communication products, optical in-
struments, transport equipment.
Most of these industries are "footloose", that is, they are not linked to
geographically localized resources and can therefore develop anywhere. They
are consequently well suited to understanding what regional characteristics
may favour the endogenous growth of these industries.
Moreover, analyzing the determinants of high-tech specialization within
countries aids understanding of the nature of country-level specialization pat-
terns, with the advantage that intra-national data are more likely to allow
5Here it is worth mentioning that the substantial literature on the extent and the dy-
namics of regional specialization and the geographic concentration of industries developed
in Europe during the past decade (for a comprehensive survey, see Cutrini (2010)), has
rarely attempted to ascertain the regional determinants of specialization, and studies have
simply focused on aggregate measures of overall specialization. Particularly, Ezcurra et al.,
2006 found that regional size and market potential are inversely related with the degree
of regional specialization of European NUTS2 regions. But, as already clariﬁed, we are
interested in the nature/quality of specialization not in its level (high/low).
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comparisons.
With the aim of achieving deeper understanding of the determinants of
regional specialization, we run a panel analysis. Units of analysis are the
Italian regions. The data are available for diﬀerent periods of the last decade
(see table 1); we combined them in diﬀerent models, where the number of
observations changes depending on which variables are included in each re-
gression and on which period each variable is available.
We opted for a GLS (Generalized Least Squares). The GLS method is
an average between two extreme approaches to the handling of individual
eﬀects: all equals (poolability, OLS) or all diﬀerent (non poolability, LSDV)
(Arellano, 2003). Moreover, we introduce dummies to account for regional
ﬁxed eﬀects: by this way we try to capture "between" and "within" variabil-
ity, without losing information about unobserved regional features which can
aﬀect the dependent variable.
We used the following variable (hts) as a proxy for high-tech specializa-
tion:
 High Tech Share (hts): share of value added by high-tech industries
over total manufacturing value added. Source: Istat6.
Beside controlling for regional ﬁxed eﬀects, among regressors we included:
 graduates: population aged over 15 with a PhD or degree. The aim was
to test whether labour force composition aﬀected ﬁrms’ strategies about
the sector of activity because of comparative advantages in production
requiring employees with high skills and qualiﬁcations (Keesing, 1966;
Hanushek and Kimko, 2000). Source: Istat.
 borrowing costs: diﬀerence between the regional interest rates and the
national average7. High borrowing costs should obstruct investments in
capital-intensive industries. Source: Istat.
 airport: airport passengers per 100 inhabitants. Airport performances
are good proxies for the quality of overall transport infrastructures, be-
cause airports work only if conveniently served by other means of trans-
port. A well-developed transport infrastructure may facilitate access to
markets and the acquisition of knowledge spillovers. Source: Istat.
6We tried to use the share of employees in high-tech industries, but in that case serious
problems of serial correlation aﬀected the analysis. This diﬃculty does not arise using the
share of value added by high-tech industries over total manufacturing value added.
7The average corresponds to the interest rates of the Centre-North macro-region.
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 R&D: R&D investments (by private/public companies, public institu-
tions, universities) as a percentage of GDP. Source: Istat.
 industrial districts: regional share of employees in industrial districts
in relation to total employment. We wanted to check Epifani’s (1999)
suggestion that the persistence of the Italian specialization pattern may
be explained by the advantages of the industrial districts that dominate
the territorial organization of traditional industries in Italy. Is Italy
locked-in in its specialization in traditional industries because of its
important external economies in these industries? Source: Istat.
 culture: annual expenditure on musical and theatrical performances
(average per inhabitant). This variable should account for the fact that
a stimulating cultural environment can generate positive spillovers in
terms of innovation capacity. Source: Istat.
Table 1 shows some characteristics of the dataset. Table 2 sums up the
results, the basic features of the methodology, and robustness tests.
High-tech specialization among Italian regions seems to be mainly driven
by the cost of capital (borrowing costs) and by the extent of R&D invest-
ments. Labour force composition aﬀects specialization as expected: the
greater the supply of "skilled" workers (graduates), the lower their cost, and
this incentivizes investment in production requiring skilled personnel. Good
transport infrastructures (airport) ease high-tech industries, but the size of
the eﬀect seems to be small. The presence of industrial districts slows down
high-tech specialization to a signiﬁcant extent. The degree of participation
in cultural events (culture) has (small) positive consequences on high-tech
specialization, probably due to positive externalities.
4 Conclusions
The results highlighted in the previous section are consistent with traditional
ﬁndings about the forces that drive production specialization (Helpman E.,
1999; Grossman and Helpman, 1991; Keesing, 1966; Krugman, 1990):
 structure of costs (borrowing costs) and composition of labour force
(graduates);
 capacity to introduce product and/or process innovations (R&D);
 economies of scale, also in the form of positive external economies (in-
dustrial districts, culture);
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 infrastructures (airport).
Policy implications follow straightforwardly: a mix of policies is needed to
achieve a higher degree of specialization in high-tech industries. Facilitating
access to credit, increasing enrolment at schools and universities, providing
incentives to invest in innovation, building good infrastructures – these are
all complementary means to achieve the target. But none of them is suﬃcient
by itself.
Moreover, the results of those policies are partially conditional on social
and cultural background and on the history of the economic system: in the
case of Italy, the slowness of the change in specialization may have been due
to important external economies in traditional industries. From this point
of view, one of the most positively emphasized characteristics of the Italian
economic development (districts) may turn into an eﬀective obstacle against
a high-tech oriented structural change.
Here a policy puzzle arises: if specialization in traditional sectors per-
sists because of positive external economies (enhancing competitiveness), to
what extent is a change in the specialization pattern really desirable? By
enhancing education/access to credit/R&D investments, it is possible par-
tially to align Italian specialization with that of the advanced economies; but
external economies will probably favour the persistence of a certain share of
traditional production. The challenge is to orient these low-tech productions
towards "excellence", so that the Italian economic system is characterized by
a higher level of high-tech industries, while keeping and increasing the value
of some distinctive historical features.
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